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(54) CLOCK RECOVERY DEVICE AND CLOCK RECOVERY METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the clock recovery device in 
which clock recovery is conducted through optimized frequency control 
at all times regardless of a reception interval of transmission clock 
information by detecting the reception interval of transmission clock 
information and controlling the frequency of a recovery clock through 
the use of the interval. 

SOLUTION: A counter 2 is operated by a recovery clock from an 
oscillator 1 and outputs the count as recovery clock information 101. A 
subtracter 3 receives transmission clock information 100 and detects a 
difference between the transmission clock information 100 and the 
recovered clock information 101 outputted from the counter 2 and 
outputs a detected clock information difference 102. A control means 4 
outputs a control signal 104 controlling the recovered clock frequency 
of the oscillator 1 based on the clock information difference 102 from 
the subtracter 3. A reception interval output means 5 detects the 
interval of receiving the transmission clock information 100 by the 
subtracter 3 and outputs the reception interval 103 to the control 
means 4 based thereon. 
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-t^cuyip-m^yim, 

JtiS^iSmfca-p*^, ±ffBB^^>P-yi?MiSiC^$iJffllTS 

CWjJ^«91 ±IEIS^lcSo'$±BBS«FBlPHL*v^ffl 
;i t IS<h-r-5it*Jl 8 IBSOi' P 

[|»*JS10] ±IBa4J-fcSt5#, ±fB®S*^P«y 

f 7 i^iVi b 9 Vi-rnd^fC|B®CDi7 P yf7m^-)5 

mmm^ p ^'Mjsis<i:±iBw^^^ p y^mm.ii(Ti'm 
mmi>f^M^. z.<Dmm.^'ii\z^-5^±.u^^^u 
y^n^WL^fmt^wm'mk^^^^iit.%\z. m 
fSi^m^<D^^ 5 >^i^^ib^nrz±mm^SLm^\zm 

ri. 7 u 1 0 %m.(D^ p -y i^S^;^^. 

tW*JS12] ±|B§fgmiW<»:±|BMi)-Jc»-^#±IB 
Mffi#Ji7 D <;/ i7 if jgfc i JilBS* i7 P ^y Jl j^igc t ®M 

[0 0 0 1] 

SBfCiJViT, ji«fi!l*^^jiaiSnSi7P-;/i?1tffi$i^ 

ffl UTSfSfflijTiUmffl'J® ^ P -y ^ ^n^T^^ Uy^n 

±mm. ii^u^<D^on.^'^<Di7uy^n^-^m\zm 

[0 0 0 2] 

[tAe*®S«] 1 0 I TU-T*>7-r Vf 

y^. ^-'r'<-^)dz?:3.T)V'/-^)V'f-^'f^7mm: (H 
->'J-X) SS^* (¥*£7^2^ 1 SB g^afeAB^^ 

iTum^mx) <r>m^H. 222. o (i8 2h~i 

8 4H) \Z^^n^^oti'^^(Di'Uy^n^M^^ 

(Dm&un^mWii ii}^ibm:h-^n.^n±i7uy^-Qm 
[0 0 0 3] /iis, ±.um^x\t.mmmi)^i^m.m^ix^ 

i'Pyi'l^S^PCR (program clock reference)^ S 
M{BiJ"CS^t"Si'P-yi'M^*STC (system time clo 

ck)^:P#^T*3D. PCR«j@imiBi|T{seffl-rSi'P<vi7 
Tl&f^r-2>*'^>^®;^'5>5'<i, STCttSftfiiJTW 
±Lfci7P yi7-ei!if^-rs±BE*'>>^'l 2<D;*7'>>^' 




[0 0 0 4] ^fcKif^fc^iiTieBj-rs, sm^MJcfe 

««!jfCiimUfc2lffii7P-yi7ifll (PGR) lOO^^yj 
2 \za- K-rs. * -t/ 1 2 tt«JEE$«tSi|gliSI 

;iT. 2#@(DPCR 1 0 o*tiij#-r-5t, e:C0B#.'*(,T 

0:^;'5>iS'2©m:/3T&^S*i7D-;/i'«^ (STC) 

1 0 leM^satcA^sn, iimufc2#B©pcR 

10 0 ^(7)^53- 1 5 f)misb 

[0 0 0 5] PGR 1 0 0«2lft^B<Oi/D-;/i7T'i!lf^ 

T»#-rS*':?>^(OfiTfeS©T, PCRlOOtS 

TC 1 0 1CDM^«. ji«^acOi7Pyi7<hS«ge© 

«. jtl«SB®^?P«;/i?^i6IS:*t§m^e«)i7p«y;7^ 
2 0HziS5(tn«, I^WTPCRIOO©* 

2 0;^#Viflti:fj:-g.. Ly5:*^oT, PGRIOO 

t s T c 1 0 1 on^ 1 0 d^wiat^iHi-era DfflT^n 
[0 0 0 6] z.<Dm^7!)K PGRIOO (Dmm-T^mz 

Silt^^T. M^isl 3;0^effi;^j$nSM^l Sit. 

u-n:i.y ^ )i^Mmm^m. 1 4T$iJia¥ttm i 6 tc^ 
«ffifMii958igSi 1 1 fc*f L.Tai:^$n-5. z.<D 

L. 'tn\Zf^\^^ti'^y^ \ 2(D^flii^mt\^. PGRl 
0 0 1 s T c 1 0 1 ©M^i-o^jb-r ^«/0>*^i>:m«cMiJ>-r 
-5. 

[0007] PGRIOO ■f)mm-r^m\z±xcL<Dm^^ 

ISOilL. j^^SgaotB;'? (PGR 1 0 OtSTG 1 0 

m^mm3(Dm^^^mmr^:iiiizj:r}. mmmtm 
[0 0 0 8] tiii. mmmtn\^mmL<D^uy9n± 

75t;5:Sn^)tUTliS1^l8T?, ffl^, PGRlOOtS 

TG 1 0 uy-ty h) ^m^-r^o 

Ztlit. mW. PGRl 0 0Sr;*J':7>3' 1 2{c:P-H-r 
*50, PGR 1 0 0 i:;*7'^>5' 1 2<D*'^>^'ffl«^^ 
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[0 0 0 9] 

[%?«*i/»^LJ;^«l:^S^] &.±0)J^oizVtm<Di7 

ayi;n±mm-cit. mzmmi/ayi7mm (pcr) 

tff^i^P-yi^lf^ (STG) CDM^i-^&iSISFBl<7)Jlgt|gc 
[0 0 10] Mm^'P-y^lffStff^i/n-y;^ 

i*^oM4i-ttiM«i:7 p ^mm<D^mmmizii.m-r^ 
0tmtmcmmikm^$>^m^x'b, mmi/tiy^ 

^rctf><D9tmm\zM-r^m'mmmtmc\z-r?>!iS'mi}'i^ 
LfcA^oT. mmi^ayifmmo^^mmmamu^ 

ziiitx'^r. mmi7ayi7mn<DGmmm\zMft:^vrz 
m.mi[:^^<D^m.ff t> >j^<mi)^^ s <»: ^ mmifi^ ^ it. 
[0 0 11] ^fc, «mft!iffliieffiss:«efflLfc«-&, *ij 

mm&<D'^it\z^-r^\i^,tinmMi\i(Dm%t^tii^uif 

[0 0 12] sfe, mm^uyi7mmLt.^^i;uyi;m 

fe^ZltSr^L, Z-CDm^^-^iZ-t^^oizUmi^X 
l^^Tz^^. ±m<^^'5\ZPCRiiSTC(Dm^it:ty-ty 

h^^tsmx$>^o i^fct^^x. ^fssBT, mmi^a 
y i^mmtm^i^ p y i^mm(Dm^mm-^itxy'-i'm 

m>^fToJ:ottmm<^m'^iz. SimLtzmmi^ay^m 

^^r^n^(D^—^ ^^mmmmzmmt^a^mi)^^ 
z.<Dm^^mt^tkoinyy7i)'^'Z<m:t.is.^. z. 
<73fctb. m»(D%^mizMmLrzmm^nrj.t) 

^7.h7y:f\z^Uf}i^t\^^^fsmti^&^tz. Sfc, § 
mmim.\zti^>'!fm^u-Y\^rzK>. u-tr>y h-rst 

[0 0 13] ::©l6?q«±tB©J;pfj;Fnm^«:«?tft-rs 

fc«)ic^c$nfet)<DT, ifi«^p-yi7«ffi®ejMrai5uc 

mm. 43cttXi7p>>i7S4::^ffiS:»S;:i:$rSWi:-r 

[0 0 14] %m^<omm9miitiii3mf&sc<D^ 

S^^B*5iU^i7 o /7 S^;^^feSr#^ ;i t S g W t -r 




[0 0 15] sfc, ^mLfcvkm^a-y^mmtn^i^ 

[0 0 16] 

t.±Mn^^uyi?m:h^Wct)^ibi!&ts^n^n^i;uy 

m\z^^±m&m^ny^mm(D^mmm=s:mmvmt) 

[0 0 17] sfe±g§«wBsm*^g;s. ±umm^ 
a yi7^m^mi>mwL<o±mmmi7 a y ^mm^^m-r 

[0 0 18] sfc±fes«pfliis^^^stt, ±m^uy 

sfsran L # V ^ffl ^ ^^-r ^ cfc ^ (c L =b * ^ . 
[0 0 19] ^rz±timm^mt. iM^uy^m^^^ 
m^mz^K)^tb^n^±Mmmz^-^^. 
D yi;mij^wt(D^^f7 u yi7mmL(Dmmmiim^WL 

^ L ^Jffll *fT 5 J: 5 IC L CDT -5 , 

[0 0 2 0] ^fz±.mum^Wi\^. }Lt^^mmm\^f}^ 
<D±Mm^\z^-^n±.mmmm^uy9mwmt±Mn 

^^^p-y^JliSictoffiiSicM^i'^**, 

^\z^-:3^±.tm^^ p y^mt}^m<^n^^ uy^m 
M^umr^ummn^^^r^Lii'^\z. m^^w. 
5 >^-Q^ib<bntz±.^mim^\zm-^^. 

[0 0 2 1] *fc±ie$ijffli^s^, ±xi^mmmmii^ 
<D±tm^\zm':^^±tzmmmi7 a y i;m^Si:t±tm 

[0 0 2 2] ^tz. ^Of§l^tC^t)-5i'P-yi7|f^«, 

m^^mv. ±?i^m^nrzmmi^uyi/mmtn^i/ 
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L. :i(Dmtii^nfzm^t±m^mr^mtiz&':3^n^ 

i7Uyi;mi&^'^^m-t^J::oizLrzh(DX'$>^. 
[0 0 2 31 Sfc^3t©S«rafilb#tiffi$-^5tb, C 

<Dm^^nrzWi^^mmmt±smm^nrz§immmi: 

[0 0 2 4] *fc±l2lliJ-fcX^#±i2§ftraR8b#ti 

[0 0 2 5] ^tz±6mwzm'j^. ±m(Dn±i7ciy 
^mmwi.mm^W]<i^^m^vum^ffoj:oizirz'b 

[0 0 2 6] ^rz±m^mmmt±mm^\zm-^^±ti 
mmmi^ p <y ^Jiisigct±fss^i' p y ^miSi^iKDm 

yi^mmfk^mmr^mmmm^^0!i.r^iiiih\z. m 

[0 0 2 7] *fc±IBS«raPii<?:±IBM^)-tC«t?#±l5 

mmm^ p ^/«iss!ci±iBw±i' p i^j^&^iroji 

-5. 

[0 0 2 8] 

[5SBJ®IIM©JgS8] 

1 . mntz<Dmmiz^H^^ uy ^ n^m 

m<DmM(DmmA^^-r:fayi'm-v$>^. ntn^^ 
ay^^mti-r^m^^ciy^iiiti^^iiLxcD^m 
§§. 2it:i(D^mmit^^(Dn±i7ay^xmmi^, ^ 
©*^7>i>flt*s*^py^«ai 0 1 thxmtsT^ 

(Dm&^^in-rmmx$>K), *^'D^(Di7uyi;n±mm. 

[0 0 2 9] 3 \t.mm^ p y ^mm^m^^^^xs^ u 

mm 0 o^^m-r^th'biz. ^rnvrz^miyay^ 
mmi 0 0 ii±»itio>-S' 2t^?,iiiti^n^n^i^ay 
i7<f^i 0 1 tcDH^^^tub, ^ayi/mmm^io 

[0 0 3 0] 4ii;i<DUWm3i)^<E><Di7ayi7mmm6i^ 

1 0 2 izm-^^±Bi^mm i <Dn^i/ p y^mwim.^m 
m-r^mmm^ i o 4 ^iiif]-r^mm^mx'$>^. s « 
±Be«s©8§ 3 timmi' p >v i o o ^^mt^rsm 
^Mmbcintcis^iiTsmraHii o 3 * jitBSni^^i!; 
4 izmti-r^^mmmiiitj^mx$>^. 

[0 0 3 1] :kiZmmZ-Z>\^^XtSlBMT^. Cl(Di7D.yi7 

ff*s®jr*5iiTi7P-;'^ii^srM^(&-rsJi^. mmz 



[0 0 3 2] n-K^nfc;«J'^^>^'2(Dffi«ff4^0y 

■rmmm±<r)m.'^ii\^-z^uy^mmLm.'^\ o zti^m-h 

[0 0 3 4] Sfc-;^-c, §ffiPBlPim;'3^©5 (cfe;::© 

p -y 1 0 1 \tz.<n^m.n<jmfm:i^^7^t 

A fk= (i'P-yi^M^^W^k - 
Af,, : k»S(©iil«i7Pyir1tffiSr§fiLfeB#<3D^iS 

f :»ipi7P>yi7jlig^it 

[0 0 3 8] SffiPB^PS 1 0 3 9tmssi<Dtiiti-r^^ 

ay'^(Df}'y>^mx'mi^n^<Dx\ ^mmm^^mi^ 

T. m«f=106Hz. SfiPBlRS (*':7>^7ffi) = 
10 5©«^tt. S{SMRIB#rattO. Isec (10 0 

msec) SrTK't'o 
[0 0 3 9] SiJiai^g;4-Zr«, 5!iig§ 1 75^*ttl;^;T-5i7 P 

yi^mmm^. (d frj;o*j«)fcA f fctt^^t-rs 

J; 5 \zmmm^ i o 4 ^m^'j-r^o 1 t«, 

(1^1 0 4tc:j;0. tiif]i7nyi;(Dmm^*^mtL. Z. 

1 m<Dmmi!A f = 0 t/^j:*. ) 
[0 04 0] ua. ^mm 1 i LT«m*ir<s?^m^*ffl 

z:ttcj;0. A f oj§iSIS:^*iJWt-SCt*?T'#^„ S 
fc, A f :!fcO <i:fj:oTti7iVi«^tt±l2Olbf^S:iai0ig 
A f = 0tc;3:-5STff;5:5. 
[0 0 4 1] A f = 0 tJ5:oit«^. WrUKDi^p-yi^M 

-rut)-^. mmi/ayi;mmiooiim^i^tiyi7 



otimmvtiii^\z^mLx:is<^^ftn±i7 ay ^mmi 
«r«im-rsctfcj:D, n^^oyi/mmi 0 i<z)S« 

[0 0 3 5] *26?,nfcS«F8^RI«S«FBmi 0 3 <i:L 
Xpm^m4\Ztiitl^tl^o 75:*, Sft^^RSm^'j^® 5 

T'«^iaA*^tifcs*i' p y ^mm i o i *«^-r 

«FBllii 1 0 3 ^Xtl LtzU^ii. ^OSmp^Pi 1 0 3 t 

±fE.mm^3 7!)^^(Di/ay^mnm6^i o 2tic»^ 
f£^m^m(Dm&^m. (Af) ^@tBt-?>. ;'j:*3ftfjffli¥ 

g;4Jr*tLSmPBlBil 0 SA^'A^'j^nfc^ttt, SMPbT 
iSl 0 3?&^it«$ns«^«8i5-2>tHSB#?^?iJ4'OR)T^t' 

(mst-tir-r) xmm^mzL^i±^.i:o\zhxhj^\^^c 
[0 0 3 6] ^fz. mm^m4xitpuyi7mnm^i 
0 2 s:«i^-r*. ±ffiA f o^mic^ic ( 1 ) iz^-r. 

[0 0 3 7] 

.... (1) 

^ay^mmm^i o 2 s^^/S^'ofCT^co^ttt^^zitT 

[0 0 4 2] &.±<Djzoizi^x. mmi7ayi7mmo:)^ 
mmmt^^m^^^ ^^mx$>^rzK). $>^i^m&m.mm 

[0 0 4 3] uio. ZLZ-XMA f^wmv, dntcfi-:? 

10 4 ^^^-r^M^^htz-^^. £^-r L fc A 
f *#m-rsj2:>s«/j:< , ^mmm 1 0 3 i±iBM#gg 
3i}^^<Di;ayi7mmm^i 0 2tizm^^. mmmz 
mm^ 1 (Dm^i7 p y i7mwi^(Dmmmn^^^-r^ z. 

[0 0 4 4] ^fz, ±6mmmmxit. ^mmm^mm 
•r^tzsf>(DmmtLxti't7>d' 2<D:fyo>hm^mi^^^ 
^(D^^i.rzi)^. cntcis^>-r. M^n^mmmmt)^ 
^sff^iz^-c^^m^. t(DmMmm^m^^x^^\^\ 

[0 04 5] ^^\Z. M»ii3{CctO)tm^P>yi7S« 

^mm^zm^i^xhji^^ 

[0 0 4 6] ^fz. ^KD^oUC'myifn^iZ^l^X. 

[0 0 4 7] ^-rxr-yzfs ixit'Mmi^oy^mn^ 
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[0 0 4 8] Xx-;/ys 4T-«tAW{::iatSLTi.^^cMm 

[0 0 4 9] Xt'-vT^S 5T'tt, ;^7^>>ys 3T*J6^. 

Af = (i7nyi7m^mi,-'^ 

i:t£0, gffi^nSA f 1 0Hz^fiCi:;i^£S 

[0 0 5 3] S^c, SmraPBI^radn s e cT^^J® 

A f = (^^P-vi7M^m«k - 

[0 0 5 4] m3i,tz.(Dmmmm2\z^^i/ayc^n^ 
am^o^mmi^ p ^ i^mm i o o «:§M-rs WRS^Ji^m 

mmmi 0 3^*j6m*-r^m;'3#gT$.^. 
[0 0 5 5] 'AizW]mz^\.^xm.m-ri>, ^mmmm^ 
7 \zit^ibm^^mrsm^mMr^o ^m^m e x 

mixmrnvfc^oizn^^Dy^mmi o ucscf# 

[0 0 5 6] mtj^m 8 ttC©«femS<SWPB 1 0 5 

«§mF.3i!si 0 6 t®itig<^fT?^j5o ^msmp^Pii o 

<Di^mmm^fir^tbizwt^vft^mmm^m&-r^^ 
mmmti^^o :Lizfi<Dx. :i<n^tii^mmmi o ssrs 



^^Ttt01(D$)Jffll#g:4®»;fPi5iBJT^Lfc<t3 

(c^ (1) ©Af^^Ji). ::n*^e.*iWf»«*3l<je)-5d: 

[0 0 5 0] ^LX7.7-yZfS6X\t. T.'ryZfSSX 

mz < Ki tf'X Lff i;uyf7 SrH^T-S, 
[00 5 1] ^moimm 2 . 31<D5!?«fCi3tt*i7 p y i; 

w*#jTStH$nssimi'p>y^:7M&sc©^ 
5^A^Ci^:^st$t^s^^gtlSc®«lm*ts■r^p>yirs^* 

[0 0 5 2] CCT% §«raBI<h«im««®li«*iffil« 

-r«>. -h^©s: (1) (d^fev^T. s«rai»i^ra35n 0 0 

msec TfabSi©^. A f OMfS, 

a>;/iJ7il4H*%_i) X 1 0 
A f ©fittt. 

^uy^m.^^m.^.x) X 1 

[0 0 5 7] $iJffll^g:4T«. ^mNmiO 

ntz^ii^h^)i3t\^X. :L<DL^<D^uy^mm.m^ 
1 0 2ii^mmm \ 0 s^d^enisj^ggi iiwHtJcux 
A f s^m L> ^ij^m^ 1 0 4 ^m;^; Lx^sgg 1 (c*<f 

[0 0 5 8] ^mswFBiRii 0 sKm.'&^mmm 

tzit)\zm^\^fz^mfim\zmtzti.}z\^^o^t.u(Dx. m 

8 ttSWWRS 1 0 3 ^rtb:'? b;5:Vio Sfcl^m^a 

p-yi/«^i 0 i^mmr^, Lfz^^-ox. mm^^e 
'AizMmi^ ay i7mm 0 o^^mvtzt^izno 
^mmm<Dmmmmi. m.m<o^^i;uy^ 1 0 1 
mnnmm i)^^<Dfmxm£<. m\zmti^^^t^ih 
^mmmi 0 3*^tts;^j^nfci:#*^e.©rai!i*^mt-^ 

mm<D^mm&^'b^xi^uyi7-^^^nis.o7Lii 

t)^X^^o 

[0 0 5 9] m4it:i<D^ofs.sbi^'S:m-ryu—^^ — 
hx$>^o mmmmix^Lrzm2 tmtji^(Dit. 02 

<^I7.T->>^S 4*>*ia4-C7.7=-<y7'S 4 1. S4 2 f'*^t3 

tijsn. X5^->7^4 2T, ^m^mfm>wtM^mmm 
:i co;^msmBgiii^ffl \'^tzmmm^^^i)mt,tl. n o 
[0 0 6 0] ^m<Dmt^3. ±^mmmm2xit, «im 




[0 0 6 1] ^z-r^it. m^Simmm^mmzsjm-r^ 
[0 0 6 2] m5\t:i(r)mm(Dmm<nmm\ziin^^n 

y^n^mM^^-tZfuyi/mX'^)*). 1~6, 

M (A f) 1 0 7 tcao'^K^sffiraPs^^^-rso 

[0 0 6 3] ^fCi&fp{COtiTiJe?^TS. S*W^J:i6f^ 

ik 7 1 4T**6fcmScll 1 0 7 
T^^SWFBTO^ig^b. tiitJ^&8\zmtir^. Af 
*t;»C^ViPBl«iS:^S<tra|ig 1 0 6 */jN$ < UT, ^Jggl 

[0 0 6 4] m6itz.(Djzvumm<Dmmizi5\,'f^mf^ 
m^^-rmmmx$>^o ^uy i7n±^mmhtcm.m<D 
A f 1 0, m^^mmm*n ttt-DTi^^o ^-ri 
ms<Dmm\t^mmm= i Tff t>n§. a f = 

*mt:>n^, Lfc*^oT$iJW«»A f «2 fcfc 

[0 0 6 5] j>:<D2iHie«. mm(Df£i,^^mmm=ix 

•r^^^f£m'mf)^nt)t\^o hti-/}^-DxummtA f « 

^VXZ.CDmj^.XWtii^tirz. Af75n<i:/h 

[0 0 6 6] 3|5]a«. ^S$nfc§fiR.1PS= ST'frt) 
tX, A f = l;<)t^m$n^„ ;i<Dt^A f ©ffi^^fbL 

x\,^m^(DX'^mr^m(om&t^Mvu\'^o 4 m s 

S«raiH=5T-A f = 0*^ffi-rs, Af = 0»c/j:ofe 

[0 0 6 7] mm(DMm4. am^^^tc^jv^T^ 

ai« I TU-TSS^H. 222. OTtt, ^HSglWJl 
iSSctt2 7MHz±3 0 ppm, ^&icK'J7htt7 5 
X 1 0"3hz/s e c hm^^nx^-^^o 
[0 0 6 8] LtS^L. ±fB©«*&{Ctae5t, IHz©^ 

&^^^^r^mzit. 

1/ (7 5X1 0"3) =13. 3 s e c 
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•5»«^ □ yi7m±izmrs*^*^t)^^(DX'm^xi,tm\ 

[0 0 6 9] zfuy ^mmt±immmm 1 . 2 , 3 
yu-^^-h^mi'^xmm-r^o 

[0 0 7 0] T^T-yrfS \ti^^7.7-y-:fS 5fcJ:r/X5^ 
y•:fS^\t.^LUW^&Tm\-li7h\^tzn^<r>yu-^^r- 
VtMmX%^. X5^-y7'S7T«> P /7f|^;^/tit 

[0 0 7 1] d7p.yi7|}^*«*fc*— K'b^c$nTVi;f&:Vi 
ttXT^-'yT's 8{cjli!*.. :l:lx. i7Uyi;n^t^X'^tz 

(n-l#g) (Di^Uyi^mmm^t^^^. ^Uyi;n 
*5&tT#fe*> (n-l#B©i7D>>i7«^^=n#S 

(Di^ay^mm^^izrsi^rzi)^) s*^^fij«rso ^ 
^^xmmvrz^^\z. 7,7-y^s sxa f^^mr^ 

:Z(DAf\zJ:r)i7Uyi'n^i)tx^ft (Af = 

0) *^5/5^^W^LTfcJ;Vio 

[0 0 7 2] ::<DX9-y:fS 7X^ay i7n^f)^X^rz 

5=->y^s sx^tbrzummm^'tcDm^mi^^xn^^u 

[0 0 7 3] XT'yzfs 7T, ijimy^ifi)^ 

"1" . •ruio-^^oyi7n±f)^-'mr£^nrzikmtn 
^■^nrzm-^ity.7-yys 1 o\zm^^ :^7-y^S4x 
^tbtz^mmm $ ntzmm^^mm t . 
mmmm<D^mff^m^^mt^, ^i.xxv'yzfi i 
xit. z(D^tti^nrz^mn^^o:>m:kmiix'ry-:fs 
5 xMtb (^ntzmmmmiz^it^v, ^mnmm<Dm:K 
m>mmmm<Dm'^it. :^y'yzfs sx^tb^ntzmm 

^m<Dm±m^mmmmtT^, ^ltx5^>>:^s6(c 
*5t/^Tc®XT--yys 1 ix'^tbiEitirzmmmwz^K) 
mfi^m.^m'&n^. z-tuz^r). -mi^ayi/n^nfix 
^rzmiz:fs»^^mwt.(D^m^mm^nrzmB(^\zmx 

[0 0 7 4] T.^-^/T'S SfC^tet^Tft^OOi^D-;/ 




[0 0 7 5] mm<Dmm5. ±B'mmmm-cit. 

(1) T*ii>etl-5A f S:«il>S-&SJ:5/a:*iJ?a?«ffi* 

[0 0 7 6] m^^mm^zji^mm^^it^ 

mm.m<DmmiziDft^x^iaih. 

v»TBi?^-r^, zray^m0snt±e&mmmmi-4\z^ 

[0 0 8 0] ^UT, MiSi^Hd^A f k-iTi&c/ittM 

^ni'^'D-o^tb. 9tm^i\ztiitir^o cinicto^ ^ 

*ig§lcr)S^i7 0-:/i7j^iSI&^, ilife^^d^'A f k_iT 
n^o :i(DmiEii\t. 0iJ;l«A f k-i^GkT'^SLLxfcM 
^figf S t J: 0 tjitStl^. 

[0 0 8 1] Tcfzh. z.(DmsE\tm^mzmt}-^n^m 
m^o^mmm) \zMLx±^miEmmzj:^miE^ff 

[0 0 8 2] Sfe, ::<Z)?fiiE^S!cG,t®#ffiS^»!WfC 

^^^%nmxm!i-t^zt.\z^yi. msLfm^mmz 

[0 0 8 3] l2I8«tt±©«jf^**-r:7D-5^-\— 
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[0 0 7 7] S-r. ««J^«k- l#gOji«i'P-yi^« 
«1 0 0?:S<iLitt^JC±IB^ (1) {cS^^JSmL 
fciS&^MA f k-i^tetiLT*5< ttfefC, A f k_ifc* 

104 (.^^x\mmnsLt.t^) ^. siissiwittt 

[0 0 7 8] ^(r, k#S©ilim^?D>y^1f^l 0 0 5: 

gffibfct^tc. ±iaA i^.^\zm'^<fmm:& \ o 4 
T A f tmwsm 1 p y fpmmumxc v 

Tt^na, A f k=0 <i:;5;^*^ ^tgg§ HC*5t>«T, M 

^{C^StlTVi*i|*ttiS!^c§«^«A fk='tOi:;5: 

[0 0 7 9] :zz.x. TSewiC (2) Af 
,j_,<!:A f kJ:05!li§§l(D;^j^'Pi/tc*5lt^#tttC?vf-r 

.... (2) 

#i4*^ffiL, xx^ys 5 2-riio^m$nfc!|#i4tc 
[0 0 8 4] ;^t43, ±m<Dj:o\zmiE!&mim''-rL'bm 

WiWLmzMVxn^'i:^it^\f^<DX. miEcDXr-yZfit 

[0 0 8 5] mm<Dmm6. ±tmmmmxit, mm^ 

<Dm^\zi^m-t^^m\znm\^tz^—5'^. ^mmmp^ 

\zmm-t^-ii-mi)^$> K) , iKDy"-^ ^mm-r^rzisb(D;-^ 

m:k\^X\^^Oo 

[00 86] :LX\t.mm^ n y ^^mt^^i^ nyi7 

S8i~5fc5;$nsfe©ti^^T*-5. -^-LT. mw^ 
[0 0 8 7] ±MMmmmixmm\.tz^o\z. s-ra 

«]tc:3l«i^Py^««l 0 OSrSttfct^fC, ^-Wtt* 
*':7>:?2{CP-h*-rS, :i©t#l»raWtCM«i7P-y 

i7«$8 1 0 0 t.n^ip p -y i'W^ 1 0 1 (Drnt-mt 
-rts.t)%. m^fii<Di;uyipmmzm.t'^ti.\,^^mx 

*I9. :r7-fe-y h<lA«0©^^SgT*S. dZlTSISraT 




yi^mmi 0 1 t^fflv^^T^-^'^a, m^-H. mmy' 

[0 0 8 8] t^^*^, mmzmm^uy^m&^iin 

±mmm^ p y ^mm i o o (Dmtn^i^ a y i;mm i 
0 i©ffi<i:«^>5r{c-mTvKo m^ummi^tiyirm 
'^^(D-^tmima. mmi/ p y ^mm i o o <D:^Am 

(1) <D^mAit:L<DmT^^-r. 

[0 0 8 9] •^LX'AcDmmi^uy^mmoo^^m 
vrzt^\z, ^ (1) {zLfti!)i^xAf<Dmwm^n 

#10 4, •rr£io-^^<^mx\t$>tA f fcttii^i^ a >y 

iHm^P^^i'W^l 0 0©M©a&:d5 0*^;fcj&^I^L;fc;a: 
■So L:fc*«oT, H9 (1) ©KrBlB{C^Sn-2)J;3 

jc, mmi^ny^m^i 0 o<Dmiin^^ciyi7mmi 

^7-fe>y Hffl««?0©3tfSi'Py^mi 0 0§«Bt*^ 

^^^^waimi'p-yt^if^i 0 osmsTCfg^-rsM 

iz^mm-r^o 

CO 0 9 0] :i(D:ty±y hM*^;A:#liC: t«±a!o^p 

yi/mmi oo^^mhrzii^iz^0Sir^mmmm o 

4^. Af XUfs. < . 2 X A f fzifn^i^ P y i^m^^ 
aittS^^? p ^il&|gt©;^75^*jilffii7 P y ^mm^<ii 0 

(2) \z^r. 

[0 0 9 1] asWJctt, ::<D::iry±y hmii^o\zt£^ 

'A<Dmmi^ay^mmi 0 osimm^^^tt^^-ox 

jgiii®«^ic:^fieLfcffl, -r;^c*D-^sc (1) xim<b 
t\.^Ai^t£.<-ti^ofim.\z^y)t'^7L^. z.n\z^y). 
mmi^uyi>mmktM^^uyf;w&LWfi~^\^^ *^ 
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CO 0 9 2] ;^c*5. uA±wiJiBJT«, V{m-t^mm.<n> 

ttA f ctD;'c^viS'jiwt@T. ^mn^^ay^miimm 
(Dm^^uyi7mM^m'mrtnfj^<. mwi^^-m 
^it^mmmmzr^mM.iit::<DMmm\zjt^cx^sbn 

«J;Vi. — B#Wtc 3 X A f tdifmiEt?)^ o \z 

Ltzm^^it., EraB«KraA©l/2CDBtF^t/j:-5. 
CO 0 9 3] Sfc, ±KIftBJT«, KFBlA<DB#FBl*t,i:" 
{C|SFb1B®B#W*^*^ t)©€r:T^bfc7&^% jUm^ □ y 

if^i 0 0A«^»i«j{c2iM$n5«^«, mm^uyi; 

mmi 0 o®sfi<&^»LTc:osinaifcfflii«.cifcT 

commit a i^if ^ 1 0 0 ®§mi^Tf^ffl-rs ::tffix 

CO 0 9 4] $fc, ±l2iJiHJT«. &mn^i7Uyi;m 

CO 0 9 5] ^tz. ±mmmxit. mw\zn^^ayi7 
mmiimmvxti^>i$' 2 jcp- k b^cBt.^T-rocz: 

bfc*^, mmmmi<Djioukm\z^K). m^m<DmwL 
mmt\zys.ryxi^x^^'o^y-^y hm^uwLx^^ 
wm^^. :ty±iy bm^fi<trzsb(Dmm^nozii^ 

m.^n^rzif>. m^^mn-r^mtumi^x\^^^mm^ 

{c*5ViT«. i3^>^2(Dmtmmi7tiyi7mmioo 
(Dm<Dm^mwv. z<Dm\zt:ti.<-rfttb<Dmmcmm 

CO 0 9 6] 

^ayi7mm<D^m?m^mmL. ^n^m^^xn^^ 
ay^(Dm^^mm^i-x^^^(Dx. m.mi^ayi/m^ 
(DSimmm\zf)^A^to^rmzmmit-^nrzm^mm^ 

mil z.<DmM(nmm<Dmmnzi5ii^^^ayi;n^m 
m(D:faypmx$>^. 

[02] :i<D^m(Dmm<Di&mtzisi-f^i^ ay !7n±W} 
iP'^^-rya—^^—hx&^. 

[03] ;L(D^nM<Dm<Dmm<Dmmizi5t,^^i7ayi7n 
^mm<Dzfayi7mx^^o 

±mi^^^Tyti—^^— hxs>^. 
[0 5] :i(Dftm(Dm<D^t&<r>mmiizisii^i'oyi7n 
^mm<D:/nyi7mx$>^. 
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[06] :i<Dmm(om<Dmm(Dmwnz^\:f^mmm.mm m^(Dmm: 
[0 8] :i(D^m<Dm(Dmm(Dmmtzisi-f^i7a^yi7n 4 

[0 9] ^®%0^®fl!l®*SgO}gSi{c43(tSJ^jSSS<JP 6 
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